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There are 2 types e mechanical loading:

- A)'static leading : loading that's applied to the head
slowly, occurring in a period greater than 200 ms e.g.
earthquake, slowly moving vehicle that trap head
against hard object.It usually result in multiple
comminuted fractures of the vault or skull' base often
with preserved consciousness & usually there's no
severe neurological deficit unless there's distortion or
-e*f-ormation of the brain. ‘ -
mostcommonitype ), loading
apldly to the head typlcally N duration
Iess than 50 ms, it's of 2 types:




1) impulsive leading :ececuisiwhen the head set
Irite) morjom or Wiles the rovisg fesd 15 arreside

verrJo LiE JiE's gelpie) g geigiae) e el gloy ke ibe

= orax or face can-often'set thehead into vielent
- motion with eut direct impact to the skull.

= Impulsive loading result in inertial forces in the
prain with subsequent Injuries.

2) Impact loading:is the most frequent type of
dynamic loading & usually results.in
combination of contact forces & inertial forces

The contact phenomena are group of mechanical
ents that.eccur both near & distant from poimnt
Aimpact. I— e

Impact loading finally: lead to

brain tissue strain ( deformation’) which'is of 3
types : compression, tension & shearing.




Mechanistic types of head Injuries
A) contactinjuiie:
T

1) local corjtac rulme;‘ lnjuries iret gccur lgczlly
~at or near site o e e grSEUNINTRaCIUFESH ™ -

~linear or depressed ), some basilar sku ——

-_fractures, extra-dural hematoma, coup

contusion.

2) remote contact Iinjuries:injuries that occur away.
from site of Impact

a) local & global skull distortion ( skull'volume
changes ) e.g. vault fracturtes, basilar fractures,
countercoup contusion.

ress Or shock wave origin g atithe pointofi-
-ﬂgact (&‘r@m‘lﬂ-{hf ensional In the
e waves In water e.g. intra-cerebral
hematoma , basilar skull fractures, intermediate
coup contusion.




B)head m otion (inertial ) injuries (

“""m‘terﬁredrate cCoup contusion.

2) brain defomation e.g. concussion,
diffuse axonal injury & tear hemonrhage.




Types of head acceleration

1) tranisiaticnaliaceel erationeCeculiSIWhaER . CEnter: of
¢rewvity of irig gralr (wrilcr Is agoroxirzaialy if]
~ theprneal regron’) moves m straightline-as i
- vertex impact, it results in skull-brain relative
~____motion with subsequent brain injury such as

~  Intra-cerebral hematoma. It doesnot cause
diffused brain injury.

2) rotational acceleration:there's rotation about
center of gravity of the brain without.center of
gravity Iitself moving. It doesnoet eccur alone &
usually only seen in association with angular

eleration.

-‘angulaWon:com ined features of both™
~iransia otationalfacceleration. It's most
common type & most injurious clinically. It can

cause all types of head injury except skull
frctures & extra-dural hematoma.




Pathophysiology of traumatic brain injury ( TBI )
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~ e.g..contusion, axonal injury etc....
— B)secondary. pathology: the primary injury trigger
a sequence of secondary alteration in brain
metabolism, ion homeostasis, intra-cranial
hemodynamics & brain water compantmentation
e.g. decrease ATP production with anerobic
metabolism, acidosis , free radicals release,
L Increase extra-cellular K & adenpsine;increases.
JMM‘ elease, alteration in
cerebral autoregulation so that moderate or
transient hypotension can cause cerebral
Ischemia.




Systemic manifestations of head injury

Traumatic brain injury ( TBI) may cause abnormalities, in systemic
NOMELSaSIS ca0ganNtinctioniocClidnEEltheErlinmediately ol me
gvolve gver flours of rl:l/r;

A) rlOrJDrmrlJJFJQL I EIEIRSAEIECT olyre norrwos'aa]s -

-~ Thevy are due y.p.gj; alamiic-hvneoephvseal dvsiun 'r. : J(J'rrr]"
1) excessive we water retension or loss ( most common abnormallty) -
:—a.d-i-abetes Insipidus with polyuria
3) iselated hypernatremia in the absence of diabetes insipidus

4) syndrome of inappropriate secretion of ADH ( SIADH ) with
hyponatremia & increase blood volume

5) cerebral salt wasting syndrome ( CSWS ) with hyponatremia & -
hypovolemia

due to defect in atrial natriuretic polypeptide.
=) other hormonal abnormalities

pituitany.dysfunction due to injury to the hypothalamic- ....
ophseal —portal system with piturt h e M ———




C) metabolic abnormalities : due to increase
levell of catecholamines, enkephalines &

J/'ro}/]neJ T'HL'IJ'F]'(JU Irl nyoerreteloolls,
nyoérr Jye CETNEY ) JQ‘—‘de[c'QOIJJ”J & decredase
elluliar r-nunlty— e ————

D) cardlo -puimonary malfunction

e.g. hypotension, bradycardia, decrease cardiac
output arrhythmia.

Neurogenic pulmonary edema: is a fulminant
condition that may occur within minutes of
head injury or may be delayed by 24-48 hours
& characterize by alveolar & tracheo-broncheal

é&odmg yrablood-tingged. protein rich fluid,

R rW 0 g%mlffuse —
-nfli-tf-a g parenchyma

E) coagulpathy & DIC
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